A halotolerant, Gram-positive bacterium (strain NE-14 T ), which was isolated from sediment samples of the South China Sea, was subjected to a taxonomic study. Strain NE-14 T grew well at wide temperature and pH ranges, 10.0-45.0 8C and pH 6-10, with an optimum at 30 8C and pH 8.0, respectively. Growth of strain NE-14 T was observed at total salt concentrations of 0-10 % (w/v) with optimum at 2 % (w/v 
The genus Bacillus comprises more than 300 species and the numbers continue to increase with the isolation of novel species. Although many species have been transferred to other genera, it remains one of the largest genera in the bacterial kingdom (www.bacterio.net). Many species of the genus Bacillus have been isolated from various types of saline environments (Albuquerque et al., 2008; Amoozegar et al., 2009 Amoozegar et al., , 2013 Arahal et al., 1999; Bae et al., 2005; Bagheri et al., 2012; Caccamo et al., 2000; Chen et al., 2015; Cho et al., 2010; Zhang et al., 2010; Zhu et al., 2014) and these species are halophilic, halotolerant, alkaliphilic and alkalitolerant bacteria. Generally, these species of Bacillus isolated from saline environments are aerobic or facultatively anaerobic, endospore-forming, alkaliphilic, halophilic or halotolerant, and Gram-positive rods. During an investigation of the culturable bacterial community in sediments of the South China Sea from a depth of 100-3000 m, a halotolerant bacterium designated strain T was isolated, which was able to synthesize ectoine as a compatible solute to survive in this saline environment. Based on phenotypic and chemotaxonomic characteristics and a phylogenetic analysis of 16S rRNA gene sequences, the new isolate NE-14 T should be classified as representing a novel species of the genus Bacillus. Gram staining was performed according to standard procedures by using cell pellets after 18 h of cultivation in AS medium (Reddy, 2007) . Cell morphology was examined using cultures grown on AS agar medium at 30 8C for 3 days by light microscopy and transmission electron microscopy (H-800; Hitachi); spore formation was determined by malachite green staining of cells grown on AS agar medium for 6 days. The motility of cells was determined using soft agar AS medium (0.5 %, w/v, agar) and anaerobic incubation was performed by the Hungate rolltube technique under a gas phase of O 2 -free N 2 (Humane, 1969) . The ability of the isolate to grow at different temperatures (6, 10, 20, 30, 37, 45, 50 and 55 8C) was investigated in AS medium at pH 8 with 2 % NaCl for 3 days. Growth at different initial pH values was tested in AS liquid medium at pH 5-7 (buffered by 50 mM citrate/Na 2 HPO 4 ), pH 7-8 (buffered by 100 mM NaH 2 PO 4 /Na 2 HPO 4 ) and pH 9-10.5 (buffered by 100 mM NaHCO 3 /Na 2 CO 3 ). Evaluation of tolerance to NaCl was performed in AS medium supplemented with final NaCl concentrations of 0-15 % (w/v) (intervals of 2-5 %, w/v) at pH 8 in a test tube. Growth was considered positive at OD 600 of above 0.3.
Strain NE-14
T was a Gram-stain-positive, motile, 0.6-0.9 mm wide and 1.2-1.8 mm long bacterium with single flagellum (Fig. S1 , available in the online Supplementary Material). Endospores were observed after malachite green staining; these were located in the centre or subpolar area and did not swell the sporangia. Colonies on AS agar medium was primrose yellow, creamy and smooth. Strain NE-14 T was chemo-organotrophic and facultatively anaerobic, growing aerobically in AS medium containing 0-10 % (w/v) NaCl (optimum concentration 2 %, w/v). The isolate grew well between 10 and 50 8C with an optimum at 37 8C and in the pH range 6.0-9.5 with an optimum at pH 8.0.
The oxidase reaction was determined using 1 % tetramethyl-p-phenylenediamine solution and catalase activity was tested by bubble formation in 3 % hydrogen peroxide solution. The Voges-Proskauer reaction, methyl red test, production of H 2 S from cysteine, indole from tryptophan and other physiological characteristics were determined by using the API 20E and API20NE (bioMérieux) microtest systems. Acid production tests were performed using the API 50CH system with API50 CHB medium (NaCl concentration was adjusted to 2 %) according to the manufacturer's instructions, with the strips incubated at 37 8C. The utilization of a variety of substrates as single carbon sources was determined using Biolog GP2 plates following the manufacturer's protocols. The isolate was positive for activities of oxidase and catalase, and was able to hydrolyse aesculin, casein, gelatin and ONPG, but not starch, urea, arginine dihydrolase, lysine decarboxylase or ornithine decarboxylase. It was negative for nitrate reduction and Voges-Proskauer tests. Indole production and H 2 S were not produced. The phenotypic characteristics of strain T are summarized and compared with related species of the genus Bacillus in detail in Table 1. Fatty acids were extracted, purified, methylated and examined by using the Microbial Identification System (MIS; Microbial ID) according to the manufacturer's protocol. For fatty acid analysis, the strain was grown on AS medium and pH was adjusted to 8, at 37 8C (for strain NE-14 T ) or 30 8C (for the other Bacillus species), and cells were harvested at the end of exponential growth. The isoprenoid quinones were extracted, purified and analysed by reversed-phase HPLC as described by Collins & Jones (1981) . The diamino acid content of the cell-wall peptidoglycan was determined with the method described by Schleifer (1985) . Polar lipids were extracted and identified after separation by two-dimensional silica-gel TLC; total lipid material was detected using dodecamolybdophosphoric acid (total lipids), Zinzadze reagent (phosphate), ninhydrin (free amino groups), periodate Schiff (a glycols), Dragendorff reagent (quaternary nitrogen) and anisaldehyde sulfuric acid (glycolipids) as described by Tindall (1990) .
The major cellular fatty acids of strain NE-14 T were iso-C 15 : 0 (32.9 %) and anteiso-C 15 : 0 (29.3 %), with eight minor fatty acids ( Table 2 ). The predominant isoprenoid quinone of strain NE-14 T was unsaturated menaquinone with seven isoprene units (MK-7). The cell-wall peptidoglycan contained meso-diaminopimelic acid as the diamino acid. Strain NE-14 T contained diphosphatidylglycerol, phosphatidylethanolamine and phosphatidylglycerol as the typical polar lipids (Fig. S2) . The chemotaxonomic properties of strain NE-14 T , with iso-C 15 : 0 and anteiso-C 15 : 0 as major cellular fatty acids, are similar to those of B. shackletonii LMG 18435
T , B. bataviensis LMG 21833 T (Heyrman et al., 2004) , B. idriensis SMC 4352-2 T (Ko et al., 2006) and B. drentensis LMG 21831 T (Heyrman et al., 2004) . However, the profile of minor fatty acids of strain NE-14 T exhibited some differences from related strains (Table 2) , which were determined under the same laboratory conditions. Extraction of genomic DNA from the isolate was performed using a Wizard Genomic DNA Purification kit as described by the protocol of the manufacturer (Promega). For amplification of the 16S rRNA gene, PCR was carried out as described by Zhu et al. (2014) using the two universal primers 27F (59-AGAGTTTGATCCATGGCTCAG-39) and 1541R (59-AAGGAGGTGATCCAGCC-39). The PCR product was purified using a PCR purification kit (Qiagen) following the manufacturer's protocol and subject to sequencing using an ABI PRISMA 377 sequencer. The resulting 16S rRNA gene sequence of strain NE-14 T was compared with those of recognized type strains using the EzTaxon server (Chun et al., 2007) . EzTaxon analysis indicated that strain NE-14 T belonged to the genus Bacillus. Phylogenetic analysis was performed by comparing the 16S rRNA gene sequences of representative organisms belonging to the genus Bacillus via the multiple sequence alignment program CLUSTAL w2 (Thompson et al., 1994) . Sequences of the type strains of species closely related to the new isolate were retrieved from the EzTaxon database. Phylogenetic trees were reconstructed by the neighbourjoining (NJ) and maximum-likehood (ML) methods based on sequence analyses with the software MEGA6 (Kumar et al., 2004) . For the NJ analysis, the average pairwise Jukes-Cantor distance was chosen to determine whether the sequence data were suitable for estimating NJ trees. The average distance in this study was 0.11, which was ,1.0 and suitable for making NJ trees (Nei & Kumar, 2008) . The NJ tree was built using the p-distance method. For ML analysis, the best-fit Tamura-Nei model was selected from 24 models using MEGA6 based on the minimum Bayesian information criterion value. The ML tree was built using the best-fit model and nearest-neighbour interchange for the ML heuristic method. Both NJ and ML trees were built with partial deletion of gaps, and reliability of the phylogenetic trees was estimated using bootstrap values based on 1000 iterations. The two trees showed generally the same topology. Acid production from: Phylogenetic tree reconstruction indicated that strain NE-14 T was placed within the genus Bacillus (Fig. 1) (De Ley et al., 1970) . The T m of reference DNA from Escherichia coli NCTC 9001 T was 74.6 8C in 0.16 SSC (Goodfellow & Minnikin, 1985) . The DNA G+C content of the entire genome was determined from the midpoint of the thermal denaturation profile (Marmur & Doty, 1962) obtained with a UV-VIS DU800 spectrophotometer (Beckman) at 260 nm.
The level of DNA-DNA relatedness between strain NE-14 T and B. shackletonii LMG 18435 T , B. bataviensis LMG 21833 T , B. idriensis SMC 4352-2 T and B. drentensis LMG 21831 T was 27.4, 22.4, 16.4 and 15.9 %, respectively. These DNA-DNA reassociation values between strain NE-14 T and related type strains were well below the 70 % cut-off point recommended for the assignment of strains to the same genomic species (Wayne et al., 1987 (Nielsen et al., 1995) .
Therefore, based on the above results and current taxonomic norms, we propose that strain NE-14 T be classified as representing a novel species, Bacillus ectoiniformans sp. nov.
Description of Bacillus ectoiniformans sp. nov.
Bacillus ectoiniformans (ec.to.i.ni.for9mans. N.L. neut. n. ectoinum ectoine; L. pres. part. formans forming; N.L. part. adj. ectoiniformans ectoine-producing).
Cells are Gram-stain-positive, rod-shaped, 0.6-0.9 mm wide and 1.2-1.8 mm long, endospore-forming and motile with a single flagellum; pale yellow, circular, smooth colonies are formed on agar. Growth occurs with 0-10 % (w/v) NaCl at 37 uC. Optimal NaCl concentration for growth is 2 % (w/ v). Growth occurs at 10-50 uC with an optimal of 37 uC, and from pH 6.0 to 9.5 (optimum pH 8.0). Catalase-and oxidase-positive. Able to hydrolyse adenine, aesculin, casein, gelatin, guanine, hypoxanthine, ONPG and xanthine, but not starch, urea, arginine dihydrolase, lysine decarboxylase or ornithine decarboxylase. Reactions for nitrate reduction, citrate utilization, methyl red and VogesProskauer tests are negative. Indole and H 2 S are not produced. Acids are produced from N-acetylglucosamine, 
